The o r i g i n of parity-non-conservation i n nuclear processes i s generally a t t r i b u t e d t o weak i n t e r a c t i o n s which a r e now assumed t o be well described by the GlashowWeinberg-Salam model, a s f a r as the quark s e c t o r involved here i s concerned 111.
Although there i s no s e r i o u s reason t o doubt about the v a l i d i t y of t h i s model i n
the present domain, the l i n k between theory and experiment i s c e r t a i n l y weaker here than i n o t h e r domains. W e a r e indeed dealing with a piece of the electroweak i n t e ra c t i o n whose e f f e c t s a r e masked by t h e s t r o n g i n t e r a c t i o n . As a consequence, they a r e very d i f f i c u l t to observe since t h e i r average magnitude a t low energy i s of the order of -Experimentalists have therefore t r i e d i n p a s t years t o look a t cases where some enhancement was expected and, i n one case, an e f f e c t as l a r g e as 7 % has been observed. The d i f f i c u l t y t o measure e f f e c t s with the current expected magnitude has not however stopped t h e i r e f f o r t s . I n t h i s r e s p e c t , r e s u l t s now obtained by s e v e r a l groups i n proton-proton s c a t t e r i n g around 15 MeV o r 50 MeV, roughly i n agreement with each o t h e r , a r e worthwhile t o be mentioned. D i f f i c u l t i e s a r e a l s o present on the t h e o r e t i c a l s i d e . Describing parity-non-conserving (pnc) e f f e c t s i n a system involving several nucleons from an elementary i n t e r a c t i o n given i n terms of quarks i s an enormous task. A s a l s o evidenced by the strong i n t e ra c t i o n , where much more information i s a v a i l a b l e , such c a l c u l a t i o n s involve ingred i e n t s which a r e n o t always under c o n t r o l . Nevertheless, i t appears t h a t reasonable assumptions account f o r the magnitude of e f f e c t s observed i n q u i t e d i f f e r e n t process e s . I n some cases, the agreement between theory and experiment i s p a r t i c u l a r l y good and p e r t i n e n t f e a t u r e s a r e reproduced. I n other cases, estimates a r e s i g n i f i c a n t l y l a r g e r o r lower than present measurements, thus indicating t h a t t h e r e a r e s t i l l t h e o r e t i c a l o r experimental d e f i c i e n c i e s i n dealing with these e f f e c t s .
An important ingredient i n c a l c u l a t i n g pnc e f f e c t s i n complex n u c l e i i s the pnc nucleon-nucleon (NN) i n t e r a c t i o n which i s assumed t o r e s u l t from t h e exchange of mesons, a s f o r the strong NN i n t e r a c t i o n . I n t h i s p i c t u r e , parity-non-conservation i s *on l e a v e from Division de Physique Thgorique, I.P.N., Orsay, France.
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1984312 introduced a t t h e level of t h e meson-nucleon i n t e r a c t i o n and i t i s t h e r e t h a t pnc i n t e r a c t i o n s between quarks a r e involved. The d i f f e r e n t assumptions which allow t o determine t h i s pnc NN i n t e r a c t i o n from t h e pnc quark-quark i n t e r a c t i o n a r e discussed i n t h e f i r s t s e c t i o n together with the corresponding u n c e r t a i n t i e s . Section 2 i s devoted t o the c a l c u l a t i o n of observables from t h e pnc NN i n t e r a c t i o n . I t concerns short-range c o r r e l a t i o n s i n t h e NN system, which leads t o t h e i n t r o d u c t i o n of 5 elementary t r a n s i t i o n amplitudes. These amplitudes may r e v e a l u s e f u l t o analyze t h e r e s u l t s independently of the d e t a i l e d n a t u r e of the processes which produce them. I t a l s o concerns n u c l e a r s t r u c t u r e c o n s i d e r a t i o n s , leading i n p a r t i c u l a r t o some enhancement of pnc e f f e c t s . I n s e c t i o n 3, we show t h a t p r e s e n t t h e o r e t i c a l calcul a t i o n s give a good account of s e v e r a l observables involving a "polarized" proton ( i n pp s c a t t e r i n g a s w e l l a s i n s e v e r a l odd-proton n u c l e i ) . The l i m i t s of t h e agreement a s w e l l a s the absence of measurements providing information on t h e p a r t of t h e pnc NN i n t e r a c t i o n involving d i r e c t l y a "polarized" neutron a r e emphasized. W e f i n a l l y discuss i n s e c t i o n 4 s e v e r a l processes involving neutrons and t h e i r respect i v e i n t e r e s t with regard t o parity-non-conservation i n the NN system. A s i n d i c a t e d by t h e t i t l e , t h e p r e s e n t review i s e s s e n t i a l l y devoted t o pnc neutronnucleus i n t e r a c t i o n s . While i t contains a l a r g e p a r t d e a l i n g with general concepts about pnc n u c l e a r f o r c e s , i t does not pretend t o give a complete review of t h e work r e c e n t l y done on them. Only pieces of t h i s work, s e l e c t e d f o r t h e i r i n t e r e s t with r e s p e c t t o our purpose, a r e i n t e n t e d t o be mentioned.
I -PARITY-NON-CONSERVATION : FROM QUARKS TO NUCLEONS
Our c u r r e n t views about the pnc NN i n t e r a c t i o n a r e l a r g e l y suggested by t h e ones we have f o r the s t r o n g NN i n t e r a c t i o n which is u s u a l l y assumed t o r e s u l t from t h e exchange of mesons. I n t h i s i n t e r a c t i o n , the one-pion-exchange i s responsible f o r t h e long range p a r t . The two-pion exchange i n a r e l a t i v e S s t a t e ( " a W ) explains a l a r g e p a r t of t h e a t t r a c t i o n a t intermediate d i s t a n c e s ( 2 1.5 fm), whereas i n a P s t a t e ( p ) , i t plays an important r o l e f o r some c o r r e l a t i o n s . The exchange of t h r e e pions, with the quantum numbers of the w-particle is e s s e n t i a l t o e x p l a i n the short-range r e p u l s i o n between nucleons. As they e x p l a i n the gross f e a t u r e s of t h e s t r o n g NN i n t e r a c t i o n , i t i s reasonable t o expect t h a t they w i l l do simil a r l y f o r t h e pnc p a r t of t h e NN i n t e r a c t i o n . There a r e however s t r i k i n g d i f f erences due t o t h e n a t u r e of t h e weak i n t e r a c t i o n . On one hand, i s o s p i n i s not conserved, so t h a t t h e r e a r e c o n t r i b u t i o n s from AT = 0 , l and 2 p a r t s . On t h e o t h e r hand, the assumption t h a t PC i s conserved, which holds t o a good approximation, implies t h a t the exchange of any n e u t r a l system of mesons with a zero t o t a l angul a r momentum i s forbidden (extension of t h e Barton's theorem / 2 / ) . Thus, t h e exchange of the pseudoscalar p a r t i c l e s T O and no a r e excluded, a s well as t h e exchange of 2 .rr i n a r e l a t i v e S s t a t e , whose r o l e i n binding nucleons t o g e t h e r i s w e l l known. The long-range c o n t r i b u t i o n i s t h e r e f o r e due t o t h e exchange of a charged pion. This c o n t r i b u t i o n has played and is s t i l l playing a p a r t i c u l a r r o l e . It depends only on the i s o v e c t o r p a r t of the weak i n t e r a c t i o n (AT = l ) , which i t s e l f i s dominated by t h e c o n t r i b u t i o n of the n e u t r a l c u r r e n t p a r t . Furthermore, i t s c o n t r i b u t i o n i n n u c l e a r systems i s l e s s s e n s i t i v e t o s h o r t range correl a t i o n s and can be c a l c u l a t e d more r e l i a b l y than any o t h e r c o n t r i b u t i o n . There a r e s h o r t e r range c o n t r i b u t i o n s due t o p ( 2~ i n a P s t a t e ) o r w exchanges. I n c o n t r a s t t o t h e n. exchange, t h e i r number is n o t s e r i o u s l y l i m i t e d by t h e conservation of PC.
The r e s u l t i n g pnc NN i n t e r a c t i o n s i s represented on F i g . 1. The v a r i o u s exchanges involve both the s t r o n g and weak (pnc) i n t e r a c t i o n s of mesons with nucleons. The f i r s t one, represented by a c i r c l e (O),are known, whereas t h e second ones, which a r e represented by a square ( 0 ) and contain a l l t h e information involving p a r i t ynon-conservation, have t o be determined. Independently of t h e i r a c t u a l value, and without r e s t r i c t i o n , they may be parametrized /3/ with f, f o r t h e RNN i n t e r a c t i o n , 1 2 h i , hp, hp f o r t h e v e c t o r pNN couplings corresponding to AT = 0,1 and 2, h l l f o r 1 P the t e n s o r pNN coupling with AT = 1 and h0 h f o r the v e c t o r wNN couplings with w' w A T = 0 and 1. Fig. 1 -Diagrammatic r e p r e s e n t a t i o n of t h e pnc NN i n t e r a c t i o n .
Using the n o n -r e l a t i v i s t i c l i m i t , t h e pnc NN p o t e n t i a l r e s u l t i n g from t h e various meson exchanges discussed above can be w r i t t e n :
While s i g n s of s t r o n g and weak meson-nucleon coupling c o n s t a n t s depend on phase conventions, t h e s i g n of t h e i r product i s q u i t e r e l e v a n t . Throughout t h i s paper our s i g n s w i l l r e f e r t o t h e above p o t e n t i a l where t h e s t r o n g coupling c o n s t a n t s a r e assumed t o be p o s i t i v e whereas t h e i r magnitude i s given by :
The t e n s o r pNN and wNN couplings which appear i n ( I ) , xv and Xs, w i l l be given This choice may be open t o discussion i n t h e c a s e of xv which i s known t o be s i g n i f i c a n t l y l a r g e r than pv / 4 / . This i s one of t h e numerous u n c e r t a i n t i e s p e r t a i n i n g t o t h e d e s c r i p t i o n of pnc e f f e c t s .
The connection between parity-non-conservation i n t h e NN system and i n t h e weak -i n t e r a c t i o n given i n terms of quarks i s generally made a t t h e l e v e l of t h e mesonnucleon coupling c o n s t a n t s . Although t h e o r i g i n a l t a s k i s somewhat s i m p l i f i e d , it i s not solved a s t h e c a l c u l a t i o n of t h e s e coupling c o n s t a n t s r e q u i r e s models f o r d e s c r i b i n g nucleons and mesons i n terms of quarks. The d i f f i c u l t i e s a r e very simil a r t o t h o s e encountered i n c a l c u l a t i n g non-leptonic hyperon decay amplitudes, but using experimental information on t h e s e amplitudes can a l l e v i a t e t h e uncert a i n t i e s appearing i n t h e present case. The main c o n t r i b u t i o n s i n terms of quarks a r e represented on Fig. 2 . I n t h e f i r s t diagram a ) , t h e meson i s c r e a t e d from one quark l i n e and i t s c o n t r i b u t i o n can be f a c t o r i z e d i n t o a product of one body matrix elements involving s e p a r a t e l y t h e meson and t h e nucleon. Such a c o n t r i b u t i o n , which has been known t o be p r e s e n t i n pNN and wNN weak coupling c o n s t a n t s s i n c e a long time, i s a l s o present i n t h e TAN weak coupling c o n s t a n t . This i s due t o t h e Fig. 2 -Various quark c o n t r i b u t i o n s t o meson-nucleon coupling constants f a c t t h a t t h e Glashow-Weinberg-Salam model of electroweak i n t e r a c t i o n s i s not symmetrical i n t h e exchange of vector and a x i a l n a t u r e s of c u r r e n t s . I n diagrams b ) , t h e weak i n t e r a c t i o n i s a c t i n g on two quarks of t h e same nucleon. Its c o n t r i b u t i o n has a s t r u c t u r e d i f f e r e n t from t h e previous one, s i n c e it involves a two-body matrix element and, t o some e x t e n t , it can b e i n t e r p r e t e d a s a r i s i n g from parity-admixture i n t o t h e nucleon. A t t h i s p o i n t , it i s a p p r o p r i a t e t o comment about t h e s e p a r a t i o n we made between diagrams b l ) and b2). The f i r s t one may correspond t o t h e quark e x c i t a t i o n i n s i d e t h e nucleon from an s t o a p o r b i t , whereas t h e o t h e r one would involve t h e e x c i t a t i o n of a quark-antiquark p a i r . Both c o n t r i b u t i o n s a r e p r e s e n t , but t h e r e l a t i v e weight can be q u i t e d i ff e r e n t depending on t h e n a t u r e of t h e meson which i s considered : pseudo-scalar (n) o r v e c t o r (p,w). This weight i s not e s s e n t i a l i n t h e case of t h e a meson because PCAC and c u r r e n t a l g e b r a g e n e r a l l y allow t o sum up a l l t h e c o n t r i b u t i o n s . This i s not t h e c a s e however f o r t h e p meson. The v a l i d i t y of t h e v e c t o r currentmeson f i e l d i d e n t i t y would imply t h a t t h e s e d i f f e r e n t c o n t r i b u t i o n s cancel each o t h e r whereas t h e v a l i d i t y of t h e SU(6)w symmetry would imply t h a t only t h e 2nd c o n t r i b u t i o n (b2) i s present. F i n a l l y diagram c ) r e p r e s e n t s a c o n t r i b u t i o n due t o t h e e x c i t a t i o n of qij p a i r s i n t h e nucleon. By an a p p r o p r i a t e r e d e f i n i t i o n of t h e e f f e c t i v e weak i n t e r a c t i o n , which already contains some e f f e c t due t o gluon exchange, t h e p a i r c o n t r i b u t i o n might be included i n c o n t r i b u t i o n of diagram a ) . It is considered h e r e s e p a r a t e l y because of i t s p o s s i b l e s e n s i t i v i t y t o SU(3) breaking e f f e c t s . Indeed, t h e weight of a sLs p a i r (strangeness c a r r y i n g quarks) which i s o f t e n involved h e r e i s l i k e l y t o be smaller than t h e weight of t h e dd p a i r which i s involved i n nonleptonic hyperon decays.
Havine described t h e d i f f e r e n t processes which occur a t t h e quark l e v e l , it i s now p o s s i b l e t o provide estimates f o r t h e meson-nucleon coupling c o n s t a n t s . A s shown above, t h e r e i s no unambiguous r e l a t i o n s h i p between the q u a~t i t i e s of i n t e r e s t h e r e and nonleptonic hyperon decays. It r e s u l t s some u n c e r t a i n t y which i s q u i t e l a r g e a s it can be seen from t h e f i r s t column of Table 1 . Together with t h e s e extreme v a l u e s , authors of t h e s e r e s u l t s 131 have provided some "best values" corresponding t o reasonable choices f o r t h e undetermined inputs. Although t h e r e i s no s t r o n g t h e o r e t i c a l reason t o do i t , we w i l l mainly r e f e r i n t h e following t o t h e s e p a r t i c u l a r values a s they explain n o n -t r i v i a l pnc e f f e c t s . I n t h e b e s t c a s e , they j u s t may be t h e r i g h t ones and i t would remain t o f i n d a deeper j u s t i f i c a t i o n t o t h e d i f f e r e n t choices which have been made. I n t h e worse c a s e , they might a p p r o p r i a t e l y simulate some unknown physics which should show up i n o t h e r circumstances. 
f,
Two d i f f e r e n t types of observables have been considered t o evidence nuclear paritynon-conservation. A p a r i t y forbidden process, such a s the well known a decay of 160(2-, 8.88 MeV) which has a c t u a l l y been observed 151, can be looked f o r . A nonzero c o r r e l a t i o n between t h e spin and t h e momentum of some of t h e p a r t i c l e s involved i n a nuclear process i s a d i f f e r e n t signature of parity-non-conservation.
Most of pnc e f f e c t s observed so f a r a r e of t h i s type. They include a d i f f e r e n c e i n t h e cross-section f o r longitudinally-polarized p r o j e c t i l e s i n proton-nucleus s c a t t e r i n g (pp, pd, pa, p 2~0 ) as well a s i n thermal neutron-nucleus s c a t t e r i n g (n Br, n Sn, n La..
.). I n some cases, longitudinally polarized e j e c t i l e s a r e considered ( c i r c u l a r p o l a r i z a t i o n of y i n r a d i a t i v e t r a n s i t i o n s ) . They a l s o include an asymmetry i n t h e emission of some f i n a l products (y o r f i s s i o n products) with respect t o t h e p o l a r i z a t i o n of t h e p r o j e c t i l e (neutron i n most cases)
. F i n a l l y , t h e pnc neutron s p i n r o t a t i o n i n matter, where t h e reference t o a spin-momentum c o r r e l a t i o n i s perhaps l e s s obvious, has been considered. The above l i s t shows t h a t t h e d i v e r s i t y of processes now studied is very large. Furthermore, t h e s i z e of t h e e f f e c t s goes from t h e current expected value of lo-' t o a few lo-' i n some cases. These f e a t u r e s make d i f f i c u l t t o t r e a t a l l t h e s e processes i n d e t a i l here and only a few important p o i n t s , which may c a s t some l i g h t on t h e s e d i f f e r e n c e s , a r e intended t o be discussed.
As t h e f o r c e responsible f o r pnc e f f e c t s i s very weak, i t i s reasonable i n a l l present cases t o s t a r t with t h e weak s c a t t e r i n g amplitude :
It involves t h e matrix element of t h e pnc i n t e r a c t i o n between t h e incoming and outcoming s t a t e s . For processes involving photons, t h e amplitude would be where G i s t h e Green's function. Most estimates f o r observables can be obtained from t h e above pnc amplitudes, together with t h e p a r i t y conserving ones i n some cases. The main problem a r i s e s from t h e d e s c r i p t i o n of t h e incoming (or outcoming) s t a t e s which have t o be e i g e n s t a t e s of t h e strong i n t e r a c t i o n . This i s p a r t i c u l a r l y important f o r reaction-type processes where open channels occur.
The NN system is t h e simplest one t o describe. Once a model i s given f o r t h e strong NN i n t e r a c t i o n , t h e c a l c u l a t i o n of t h e various pnc amplitudes o f f e r s no p a r t i c u l a r d i f f i c u l t y . The only uncertainty a r i s e s from t h e strong i n t e r a c t i o n a t short distances. This is important because most components of t h e weak p o t e n t i a l a r e short-range ones. There a r e two aspects t o be cons5dered here. The f i r s t one comes from t h e s h o r t range r e p u l s i o n whose e f f e c t s on t r a n s i t i o n s between S and P NN s t a t e s due t o p o r w exchanges vary by a f a c t o r 2 , depending on t h e s t r o n g i n t e r a c t i o n model. The second one, o f t e n neglected i n many-body systems, i s t h e e f f e c t of t h e t e n s o r p a r t of t h e NN i n t e r a c t i o n whose e f f e c t d i f f e r s from one amplitude t o another one. Among t h e various low energy amplitudes, t h e S-P t r a ns i t i o n amplitudes a r e t h e most s e n s i t i v e t o t h e above short-range c o r r e l a t i o n s . As t h e i r c o n t r i b u t i o n s dominate i n low energy nuclear processes, i t i s approp r i a t e t o l i s t them h e r e , t o g e t h e r with t h e corresponding i s o s p i n p r o p e r t i e s of t h e weak i n t e r a c t i o n 161 :
proton-proton (pp) : A T = 0 , 1 , 2
'so x 'pO proton-neutron(pn) :
Due t o t h e i r energy dependence, t h e above amplitudes may appear t o c a r r y a l a r g e amount of information on t h e weak p o t e n t i a l . I n f a c t , a t low energy, t h i s energy dependence i s e s s e n t i a l l y determined by well known f e a t u r e s of t h e s t r o n g i n t e ra c t i o n so t h a t t h e amplitudes can be parametrized with t h e i r threshold values. The same property holds f o r t h e NN system w i t h i n t h e n u c l e a r medium 171. As a r e s u l t , low energy pnc e f f e c t s a r e expected t o be determined by a l i m i t e d number of parameters which may be chosen a s t h e s t r e n g t h s of an e f f e c t i v e NN i n t e r a c t i o n 171 and would roughly d e s c r i b e t h e following processes : Pn Due t o t h e l i m i t e d number of parameters which a r e involved, some consistency of measurements i n v a r i o u s low energy processes should be observed.
A s f a r a s t h e NN system i s concerned, only experiments i n pp s c a t t e r i n g have been performed u n t i l now and we have t h e r e f o r e t o r e l y on o t h e r more complex processes t o determine t h e o t h e r f o u r S-P t r a n s i t i o n amplitudes.
Beside NN s c a t t e r i n g , t h e r e a r e processes where a complete t h e o r e t i c a l a n a l y s i s i s p o s s i b l e . I n t h e NN system, pnc e f f e c t s involving photons have been consider e d , i n p a r t i c u l a r i n t h e thermal neutron r a d i a t i v e c a p t u r e on protons where experiments intending t o improve on previous ones a r e i n progress. Complete t h e o r e t i c a l analyses a r e a l s o p o s s i b l e now i n three-nucleon systems by solving t h e a p p r o p r i a t e Faddeev equations. This has been done f o r nucleon-deuteron s c a tt e r i n g 18-101 and i n thermal neutron r a d i a t i v e c a p t u r e on deuterons, where experiments have been done.
Beyond t h r e e nucleons, n u c l e a r systems cannot be t r e a t e d e x a c t l y any more. However, t o t h e e x t e n t where they can be described a s one nucleon moving i n t h e f i e l d of a c o r e e s s e n t i a l l y i n e r t 1111, they may be t r a c t a b l e . This approach h a s underlain most of t h e s t u d i e s i n t h e past and i s s t i l l playing an important r o l e a t present. I t s v a l i d i t y implies t h a t pnc e f f e c t s can be w e l l reproduced from an average nucleon-nucleus p o t e n t i a l a s f a r a s t h e e s s e n t i a l f e a t u r e s a r e concerned. The s t r e n g t h s of t h e proton and neutron p a r t s of t h i s i n t e r a c t i o n , X; and x: , can be r e l a t e d t o t h e S-P t r a n s i t i o n amplitudes, o r t o t h e parameters of t h e weak p o t e n t i a l . I n our n o t a t i o n s , we have :
The above approach should be a p p r o p r i a t e i n t h e case of low energy nucleon bound s t a t e s and i n p a r t i c u l a r f o r low energy r a d i a t i v e t r a n s i t i o n s . Such t r a n s i t i o n s were e x t e n s i v e l y s t u d i e d few years ago and f o r s e v e r a l of them, t h e r e a r e now both r e l i a b l e p r e d i c t i o n s and measurements. The l a r g e e f f e c t observed i n most cases has i t s o r i g i n i n t h e suppression of t h e r e g u l a r t r a n s i t i o n . I t i s a l s o due t o t h e presence c l o s e t o t h e i n i t i a l o r f i n a l s t a t e of a s t a t e with t h e same angular momentum but o p p o s i t e p a r i t y ( p a r i t y doublet). A p o s s i b l e d e s c r i p t i o n of pnc e f f e c t s i n a s i n g l e -p a r t i c l e framework does n o t completely remove t h e u n c e r t a i n t i e s , due t o t h e s i n g l e -p a r t i c l e wave f u n c t i o n s i n t h e c a s e of deformed n u c l e i f o r i n s t a n c e 1121, and f o r a long time they have prevented t o draw any f i r m conclusion. I n t h i s r e s p e c t , a major advance h a s occured s i n c e M. G a r i ' s review a t a previous workshop 1131. It i s due t o t h e r e l a t i o n s h i p which has been e s t a b l i s h e d between onc t r a n s i t i o n s i n 1 8~ and 19F and f i r s t forbidden 6' decays from 18Ne and I9Ne 1141. It allows t o have f o r t h e f i r s t time an independent check about our previous t h e o r e t i c a l e s t i m a t e s 1151 which turned out t o be t o o l a r g e by a f a c t o r 3 i n t h e s e n u c l e i . I n t h e s p i r i t of s i n g l e -p a r t i c l e t r a n s i t i o n s considered i n t h i s s u b s e c t i o n , t h e suppression f a c t o r has i t s o r i g i n i n t h e i n c l u s i o n of f u r t h e r components (with AN = 2) i n t h e s i n g l e -p a r t i c l e deformed wave f u n c t i o n s and t o some pairing-type e f f e c t . It i s i n t e r e s t i n g t o n o t i c e t h a t both e f f e c t s were considered long ago i n some heavy n u c l e i 1161 and i t i s l i k e l y t h a t t h e p o s s i b i l i t y of d e s c r i b i n g pnc e f f e c t s i n 19F, 1 7 5~~ and l 8 l~a w i t h one parameter, G, i s not f o r t u i t o u s .
As weak i n t e r a c t i o n s do n o t conserve i s o s p i n , t h e s t r e n g t h s of t h e proton and neutron-nucleus pnc f o r c e s , and x ; , need n o t t o be t h e same and by looking a t processeswhere they appear w i t h d~f f e r e n t weights ( s e e Table 1 1 ) , they may be e x t r a c t e d from measurements. Table I1 -Expression of some pnc e f f e c t s i n terms o f t h e s t r e n g t h s of t h e nucleonnucleus i n t e r a c t i o n . Y -110 keV
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With an i n c r e a s i n g a v a i l a b l e energy, t h e coupling t o o t h e r channels of some system i n i t i a l l y i n a nucleon-nucleus (g.s.) c o n f i g u r a t i o n becomes important. The t o t a l s t a t e , whose wave f u n c t i o n i s t o be known t o c a l c u l a t e t h e weak pnc amplitudes, eqs 2.3, can be w r i t t e n a s t h e sum of two d i f f e r e n t kinds of components :
The first one represents the entrance channel where the nucleus is assumed to be inert. Its contribution, which can be calculated with different degrees of sophistication,has been retained in several estimates of pnc effects in nucleon-nucleus scattering 117-281. It offers the advantage of some continuity with what has been learnt about nucleon bound states. The second one has often been neglected on the basis that there is little chance to have a large overlap between such components in the initial and final states. Near a resonance however, the weight of some of these components can be, within the nuclear volume, several orders of magnitude largerthan the first nucleon-nucleus component, and thus the corresponding contribution may get strongly enhanced in spite of the fact it is suppressed with other respects 129-331. As theory is generally unable to describe in detail such components, the relationship between the observables and the weak interaction is here much weaker than when the nucleon-nucleus component is known to dominate. This is likely to be the case in quite different energy ranges : in thermal neutron-nucleus scattering when a resonance is energetically close to the entrance channel, in proton-a scattering at ELab ' 50 MeV where a-breakup occurs and in proton-2~0 scattering at pLab=6GeV/c, where internal excitations of the nucleon are important.
I11 -COMPARISON BETWEEN THEORY AND EXPERIMENT
We here compare measurements in several processes to predictions obtained by using the pnc potential given by eq. 1 together with the "best values" of Table I for the meson-nucleon coupling constants. Results for those processes we are going to consider, and which have been extensively studied theoretically and experimentally for most of them,are presented in TableIII.Some other processes may have been retained Table 111 -~olnparison of measurementswith predictions made by using the "best" values of Table I 
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Theory and experiment agree quite well in several complex nuclei (160, "F.. . Ta) , in pp and pd scattering and in n + p + d + y, which may suggest that the potential model given by eq. 1 together with the "best" coupling constants of Table 1 is close to the actual one. There are however noticeable exceptions. Predictions are significantly larger than the measurement in p-a scattering 118, 381 and, at the contrary, a much below in p -L~~ scattering at very high energy 1371. In both cases, the predictions have been made by neglecting contributions due to the excitation of the target, a or N, which are known to be important. The origin of the present discrepancy may be found in these contributions whose calculations is difficult as mentioned in section 2. It may also be found in the measurements which have been done only by one group until now. In the above discussion, results of ref. 1391 have been discarded. They indeed raise a few questions to which answers have to be given before considering them as a reasonable explanation.
As for demonstrating a theorem, it is not sufficient to emphasize that a theory explains measurements and one has also to show that anyother theory is excluded. This is particularly necessary here because, as evidenced by Table 1 , theory can allow for large deviations with respect to the potential used in making predictions. A careful examination shows that the results in processes where a reasonable agreement is achieved are not completely independent (see Table 11 ) and that sectors of this NN interaction are better constrained than other ones. One of the best constrained part concerns the pp pnc force whose effects have been observed in longitudinally polarized proton-proton scattering at different energies 1401. It would correspond to X = 1.3 x
The second best constrained part concerns the intensity of the pro?gn-nucleus pnc force which is overdetermined by pnc effects in 19F, 4 1~, 1 7 5~u and 181Ta. In this determination, "F plays a particular role since nuclear uncertainties are better controlled due to information about 8+ decay from "~e / 141. Alone, this nucleus would lead to 5 = 4.2 x lod6, whereas with the-2 other odd proton nuclei, it would give a sligh ly smaller value, = 3.5 x 10 .
As the pp pnc force contributes to the proton-nucleus pnc force, it is interesting to see how large is this contribution. Taking into account eq. 4,
together with the above values of $ and XDD leads to the conclusion that the pp A pnc force contributes about one-third of the total proton-nucleus pnc force.
Compared to the strength of the proton-nucleus weak force, the strength of the neutron-nucleus force is not so well determined and is constrained to be small with the opposite sign by the absence of sizeable effect in "~e : -3 1 6 1411. As any conclusion based on one process is generally known to be fraglle In this field it may be appropriate to delete this nucleus. Then, 2 can take values as large as X; . This contradicts neither results in 160 where theoretical predictions can be easily uncertain by a factor 2 for the decay amplitude, or results in 18F where the experimental uncertainty is still large. Pnc interactions involving neutrons are also involved in n + p + d + y, but the present experimental uncertainty does not allow to draw any firm conclusion. It thus appears that rather little is known with certitude on the pnc interactions of neutrons with nuclei compared to what is known with protons. Further work in this particular sector is desirable.
IV -PARITY-NON-CONSERVATION IN PROCESSES INVOLVING NEUTRONS
The main source of neutrons for studying pnc nuclear forces is presently provided by reactors. It may be that in a near future, experiments with polarized neutrons of a few MeV be ~ossible in other places, but none of them has been planned until now as far as we know. Furthermore, the usefulness of these experiments involving nuclei with A > 3 is perhaps questionable till we understand the origin of the present discrepancy in p-a scattering 1381. If this discrepancy turns out to be due to the nuclear description of the process and in particular to the coupling of the entrance channel to various open channels, then experiments with very low energy neutrons on light nuclei, where the above nuclear effects are less important, will remain for some time the best tool to study pnc neutron-proton and neutronneutron interactions.
Polarized neutron scattering on protons or neutrons would be the ideal processes to study the above pieces of the pnc NN interaction. The second of these processes can be indirectly studied in neutron-deuteron scattering. Theoretically, there is no difficulty to deal with these processes. As there are no enhancement factor, the effects are likely to be difficult to observe.Nevertheless, some neutron spin rotation in a parahydrogen target, similar to the one observed at ILL in Pnc effects in thermal neutron radiative capture by protons has been considered for a long time both theoretically and experimentally. This process offers several advantages. Its description is rather simple and uncertainties due to mesonic exchange currents, relativistic corrections or a quark phase at short distances, which have been sometimes advocated, turn out to be small when gauge invariance is correctly incorporated. Furthermore, the circular polarization of photons, Py, and the asymmetry of their emission with respect to the neutron polarization, Ay, are respectively sensitive to two different parts of the pnc NN interaction /6/ ; the AT = 0,2 parts for P and the AT = 1 part for A . As there are no particular enhan-Y Y cement of the effects, expectations are quite small. Thus the potential model referred to throughout this paper leads to the following predictions :
The most recent measurement of P 1451 has put an upper limit of 5 x lo-', quite consistent with present expectations. Unless measurements presently in progress show a non-zero effect at the level of a few it will be very difficult to reach the accuracy necessary to confirm predictions. The previous measurement of A 1461 is also consistent with expectations. Contrary to the experiment on P Y Y ' the experiment presently in progress at ILL on A (M. Avenier, this workshop) should Y reach an accuracy good enough to support or eliminate some of the potential models proposed in the literature. It will be particularly interesting to compare results of the present experiment to those obtained in 1 8~, which also depend on the isovector part of the pnc NN forces.
The study of pnc effects in n + d + t +ypresents features quite different from those evidenced by n + p -t d + y. The normal cross-section is strongly suppressed and therefore some enhancement of the effects is expected. This is partially supported however by the most recent calculations 1471. On the other hand, the various observables (circular polarization of photons, asymmetry in their emission with respect to the neutron or deuteron polarization) are involving all the parts of the NN weak force, in contrast to n + p + d + y. Uncertainties in theoretical estimates are slightly more important than in n + p -z d + y and are due for a large part to the unknown ratio of captures in doublet and quartet states. They cannot however -6 explain the large discrepancey between predictions for the asymmetry, A?, " 0.6~10
and its measurement A = (7.8 t 3.4). x 1481. In view of the large Arror, one has perhaps to wait fxr a confirmation before seriously worrying with this discrepancy.
c ) Neutron e l a s t i c s c a t t e r i n g on complex nuclei Due t o t h e d i f f i c u l t y t o perform exact c a l c u l a t i o n s , t h e i n t e r p r e t a t i o n of pnc
e f f e c t s i n systems involving more than 3 nucleons is l i k e l y t o be uncertain. This i s r a t h e r unfortunate because t h e r e a r e now very accurate measurements i n heavy n u c l e i and, furthermore, several d i f f e r e n t pnc e f f e c t s have been observed f o r a few of them (Tin i n p a r t i c u l a r ) . I n a l l these cases, e f f e c t s a r e q u i t e l a r g e . This i s not f o r t u i t o u s and t h e enhancement i s due t o t h e presence near threshold of a p-wave reson?nce 1211. This i s somewhat s i m i l a r t o t h e enhancement observed i n l i g h t nuclei involving p a r i t y doublets (F or Ne), but t h e energy s c a l e i s d i f f e r e n t . A second condition which i s o f t e n r e a l i z e d i s t h e observation of a l a r g e r a d i a t i v e crosss e c t i o n which i s i n d i c a t i v e of t h e existence of a s-wave resonance near threshold.
Two obervables a r e of s p e c i a l i n t e r e s t a t thermal energies : t h e r o t a t i o n of t h e neutron s p i n i n a plane perpendicular t o i t s momentum and t h e d i f f e r e n c e i n t h e cross-sections corresponding t o d i f f e r e n t neutron h e l i c i t i e s . Assuming t h a t t h e nucleus has no spin, t h e pnc forward s c a t t e r i n g amplitude may be w r i t t e n a s :
In terms of t h i s amplitude, t h e neutron spin r o t a t i o n , which has been experimentally studied a t ILL f o r several n u c l e i , can be w r i t t e n a s : where p i s t h e atomic d e n s i t y of t h e sample, and R i t s length. The r o t a t i o n corresponding t o one mean f r e e path, which w i l l be u s e f u l i n t h e following, i s w r i t t e n a s where u i s t h e nucleon-nucleus t o t a l cross-section. As t o t h e asymmetry i n t h e cross-sections f o r d i f f e r e n t neutron h e l i c i t i e s , it can be expressed a s :
Both e f f e c t s involve r e s p e c t i v e l y t h e r e a l and imaginary p a r t s of t h e pnc amplitude, fpnc(0), o r equivalently G ' . It may seem t h a t P i s u n i n t e r e s t i n g because t h e numer a t o r , a ( + ) -o ( -) , should vanish while t h e neutron momentum tends t o zero. As shown by d i f f e r e n t authors 129-321, t h i s property does not hold however i n t h e presence of open r e a c t i o n channels, involving photons f o r instance.
As we a r e here concerned by t h e o r i g i n of parity-non-conservation i n neutron nucleus s c a t t e r i n g , we have t o estimate G' and t r y t o e s t a b l i s h some r e l a t i o n s h i p between t h i s quantity and t h e weak NN i n t e r a c t i o n . I n a f i r s t approxination, it may be assumed t h a t parity-non-conservation i n neutron-nucleus i n t e r a c t i o n s i s due t o t h e pnc neutron-nucleus f o r c e 111, 201. A s explained i n s e c t i o n 2d, t h i s i s c e r t a i nl y appropriate i n absence of possible e x c i t a t i o n s of t h e t a r g e t . Expectations f o r t h e spin r o t a t i o n based on such a n approximation a r e generally q u i t e small Qpnc/k = 1 x 10-8 rad/cm i n 4~e /19,26/, 1 x lop7 rad/cm i n Bi /22/. A l a r g e r r e s u l t has been obtained i n 4 0~a 1271, but it i s l i k e l y t o be reduced by inclusion of f i n i t e range e f f e c t s of t h e r-exchange pnc NN i n t e r a c t i o n . Values smaller than the above ones a r e not excluded i f i t t u r n s out t h a t t h e pnc neutron-nucleus force i s indeed small a s expected from t h e p o t e n t i a l model described i n s e c t i o n I. The above e f f e c t s a r e p r e s e n t l y too small t o be measurable and i t was proposed by M. F o r t e 1211 t o loolc a t cases where a p-wave neutron resonance i s c l o s e t o threshold This would r e s u l t i n a n enhancement of t h e e f f e c t which may now become measurable.
Estimating pnc e f f e c t s i n t h e proximity of neutron nucleus resonances i s more complic a t e d t h a n i n t h e above " s i n g l e -p a r t i c l e " approximation s i n c e s e v e r a l c o n t r i b u t i o n s a r e p o s s i b l e . Two of them, corresponding t o extreme c a s e s , have e s s e n t i a l l y been considered i n t h e l i t e r a t u r e . One of them s t i l l a r i s e s from t h e neutron-nucleus component. The c a l c u l a t i o n of t h i s c o n t r i b u t i o n , f i r s t r e t a i n e d i n e a r l i e r e s t imates /21,20,23,24/, has r e c e n t l y been improved by i n c o r p o r a t i n g t h e t r u e n a t u r e of t h e resonances p r e s e n t a t threshold /28/. This has been done by including i n t h e neutron-nucleus-strong i n t e r a c t i o n p o t e n t i a l terms l i k e y ( r ) v(r1)!(E -EO) represen-R t i n g t h e e f f e c t of coupling t h e e n t r a n c e channels t o s t a t e s of t h e compound nucleus. R e s u l t s a r e not so w e l l determined a s they used t o be. Assuming t h a t such terms a r e located a t t h e nuclear s u r f a c e and t h a t t h e neutron-nucleus i n t e r a c t i o n s a r e described by square-well type p o t e n t i a l s , i t can be shown t h a t :
( 7 1 (y cos (KR) n Except perhaps f o r XN, which r e p r e s e n t s t h e s t r e n g t h of t h e neutron-nucleus pnc f o r c e , anything i s i n p r i n c i p l e known i n t h i s formula. R r e p r e s e n t s t h e nuclear r a d i u s and K i s r e l a t e d t o t h e depth of t h e nucleon-nucleus strong f o r c e ( K~ = 2MV0). The q u a n t i t i e s 6 s and 6p r e p r e s e n t t h e s and p-wave phase s h i f t s . They can be w r i t t e n a s t h e sum of t h e p o t e n t i a l s c a t t e r i n g phase-shift and a term r e p r e s e n t i n g t h e c o n t r i b u t i o n of t h e n e a r e s t resonance :
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The second c o n t r i b u t i o n which has been considered a r i s e s from t h e p a r i t y admixture of s t a t e s of t h e compound nucleus. I t s expression i s g i v e n by :
I<S I vpncl P > c.n. I ( E -E + i r s / 2 ) ( E -E + i r /2) P P where <V PnC >s.p i s a t y p i c a l s i n g l e -p a r t i c l e m a t r i x element and N t h e number of c o n f i g u r a t l o n s appearing i n t h e expansion of t h e s t a t e s of t h e compound nucleus, 1s > o r lp>. Roughly, t h i s number can be taken a s t h e number of s t a t e s of t h e compound nucleus w i t h i n 1 MeV. It i s i n v e r s e l y p r o p o r t i o n a l t o t h e i r average energy spacing and c a n v a r y from 104 i n n u c l e i w i t h A = 100 t o lo6 i n n u c l e i w i t h A = 240. Information on pnc e f f e c t s i n odd-proton n u c l e i provide a n e s t i m a t e f o r <Vpnc> s.P. From t h e one observed i n 1 9~ /14/, one g e t s I<Vpnc > s . p . 1 = 0.5 eV, s o t h a t To emphasize t h e s t a t i s t i c a l character of t h e above estimate, and a l s o because we a r e i n t e r e s t e d here i n understanding a l l t h e mechanisms which lead from t h e pnc i n t e ra c t i o n a t t h e quark l e v e l t o pnc e f f e c t s i n complex nuclei, we w i l l b r i e f l y sketch t h e d e t a i l s of t h e demonstration. It can be f i r s t shown t h a t each matrix element can be w r i t t e n a s a sum of N~ terms whose N only have a non-zero value. This value i s equal t o <Venc>s p /N on t h e average, but i t s s i g n i s underdetermined. One then uses t h e f a c t h a t fhe sum of N terms equal t o <Vpnc > /N with s i g n s a t random S.P. i s equal on a quadratic average toc<Vpnc /~1 / 2 .
To e s t i m a t e t h i s second c o n t r i b u t i o n , one h a s t o p r e c i s e what i s t h e v a l u e of t h e pnc m a t r i x element between two s t a t e s of t h e compound nucleus,
W e can now compare t h e two contributions Gf(s.p.) and Gf(c.n.). The f i r s t contribution i s i n p r i n c i p l e well determined i n magnitude and s i g n , which i s part i c u l a r l y t h e case f o r 1 3 9~a . There may be however cases where t h e denominator i n Gf(s.p.) i s q u i t e small, thus giving r i s e t o some enhancement, but with a s i g n not well determined ( t h i s i s perhaps t h e case i n 1 1 7~n ) . The second contribution, G1(c.n.), i s much l e s s determined i n magnitude a s explained above, and i t s s i g n i s a t random. Both contributions a r e enhanced by s and p-wave resonances near threshold a s evidenced by t h e presence of f a c t o r s l/(E-Es + i Ts/2) and l/(E-Ep + i r p / 2 ) .
When such conditions a r e r e a l i z e d , one expects t h e following r e l a t i o n between t h e s p i n r o t a t i o n and t h e asymmetry i n t h e cross-section :
One a l s o expects some r e l a t i o n between t h e asymmetry i n t h e cross-section a t t h e p-wave resonance p o s i t i o n and a t thermal energy. The r e l a t i o n which i s a c t u a l l y considered i s where op i s t h e c o n t r i b u t i o n t o t h e cross-section due t o t h e p-wave resonance a t i t s maxmum.
I n comparing theory and experiment, two aspects a r e t o be considered, t h e v a l i d i t y of t h e above r e l a t i o n s , eqs. (8,9), and t h e magnitude of t h e e f f e c t s . It appears t h a t these r e l a t i o n s a r e q u i t e well v e r i f i e d when a comparison i s possible. As t h i s comparison i s l i k e l y t o be done a t t h e workshop by t h e authors of t h e experiments 143, 51,52/ we w i l l not expand on i t here. The good agreement t e l l s us t h a t t h e nuclear mechanism which provides a l a r g e enhancement of t h e e f f e c t s i s e s s e n t i a l l y c o r r e c t . The magnitude of t h e e f f e c t s , which i s our main concern i n t h i s review, i s reproduced with values of I <~/ v nclP>c.n.
I which vary from 0.4 x 10-3 eV t o 3 x 10-3 e V f o r n u c l e i with A = 100 /52/. This i s q u i t e c o n s i s t e n t with estimates given by eq. 7.
However, a study i n 1 3 9~a shows t h a t t h e pnc spin r o t a t i o n observed i n t h i s nucleus could be reproduced a s well with t h e contribution of t h e neutron-nucleus component provided t h a t t h e strength of t h e neutron-nucleus pnc f o r c e i s of t h e order of Xn = -4 x low6. This v a l u e is comparable t o t h e s t r e n g t h of t h e proton-nucleus pnc N f o r c e , XP = 3.5 x mentioned i n s e c t i o n 3. The f a c t t h a t t h e contribution from N the compound nucleus be a s l a r g e a s t h e contribution of t h e neutron-nucleus component i n l 3 9~a i s c o n s i s t e n t with t h e a s s e r t i o n made i n r e f . /30/ t h a t t h e f i r s t c o n t r ibution should dominate over the other one when t h e average energy spacing of t h e s t a t e s of t h e compound nucleus becomes smaller than = 100 eV (The average spacing i s of about 200 eV i n La). Thus, t h e p r e c i s e o r i g i n of pnc e f f e c t s may be somewhat obscured i n some cases and s t u d i e s such a s those proposed i n r e f . 1331 should probably be done f o r determining which p i c t u r e i s t h e c o r r e c t one. W e w i l l not consider here pnc e f f e c t s i n l o n g i t u d i n a l l y polarized neutron i n e l a s t i c s c a t t e r i n g which a r e t h e counter-part of those already discussed i n e l a s t i c s c a t t e r i n g . The pnc e f f e c t s of i n t e r e s t here a r e t h e asymmetries i n t h e emission of some p a r t i c l e s , l i g h t f i s s i o n products o r photons, with respect t o t h e neutron polar i z a t i o n . These e f f e c t s were observed long ago f o r individual r a d i a t i v e channels where t h e i r s i z e i s not unexpected when t h e enhancement mechanism described i n t h e previous subsection i s present. Pnc e f f e c t s observed i n i n c l u s i v e r e a c t i o n s /53,541 a r e more s u r p r i s i n g . One indeed expects t h a t s i g n s f o r individual channels be a t random and t h e r e f o r e t h e integrated e f f e c t should be q u i t e small.
The estimate of pnc e f f e c t s i n i n e l a s t i c s c a t t e r i n g i s much more complicated than i n e l a s t i c s c a t t e r i n g . I n electromagnetic processes, a complete knowledge of t h e wave function, including both t h e parity-conserving and t h e p a r i t y non-conserving p a r t s (eq. 3) i s required, whereas only-knowledge on t h e f i r s t one i s necessary i n e l a s t i c s c a t t e r i n g (eq. 2). This d i f f i c u l t y i s perhaps a t t h e o r i g i n of t h e absence of explanation f o r those e f f e c t s which have been observed i n "inclusive" r a d i a t i v e capture on C 1 , B r , Sn and La /54/. An attempt i n La based on t h e d i r e c t capture process, which i s known t o work i n some neighbouring n u c l e i gives an e f f e c t one order of magnitude l a r g e r than t h e observed one, but completely f a i l s t o reproduce t h e r a d i a t i v e cross-section (work i n c o l l a b o r a t i o n with S. Noguera). It may be t h a t t h e mechanism which works i n producing a s i z e a b l e matrix element < s lvpnc lP>c.n.
works again here. This has been shown i n a very schematic model. I f ~t i s shown t o work i n a c t u a l cases, t h i s explanation would have t h e g r e a t advantage t o avoid t o r e q u i r e f u r t h e r hypothesis about nuclear s t r u c t u r e e f f e c t s . Arguments which have been proposed t o explain t h e pnc e f f e c t s observed i n f i s s i o n have been somewhat discussed i n t h e l i t e r a t u r e 129,301. W e w i l l not judge here of t h e i r v a l i d i t y and j u s t w i l l note t h a t t h e hypothesis of same r e l a t i v e phases f o r f i s s i o n amplitudes from s and p-wave capture s t a t e s t o various channels, a l s o explains the p a r i t y conserving l e f t -r i g h t asymmetry of l i g h t f i s s i o n products following capture of polarized neutrons /30/.
Conclusion
Understanding t h e o r i g i n of pnc neutron-nucleus i n t e r a c t i o n s implies t h a t we have some c o n t r o l on t h e d i f f e r e n t subnuclear o r nuclear s t r u c t u r e e f f e c t s which lead from t h e pnc quark-quark i n t e r a c t i o n t o t h e pnc NN i n t e r a c t i o n , and from t h i s i n t e ra c t i o n t o pnc observables i n complex nuclei. I n deriving t h e pnc NN interaction,knowledge about t h e strong NN i n t e r a c t i o n o r about hyperon decays i s used. This information however, does not completely determine t h e s t r e n g t h of t h e d i f f e r e n t p a r t s of t h e pnc NN f o r c e and, t o make predictions, one i s forced t o make choices, a s reasonable a s possible, about unknown inputs. Conversely, t h e study of pnc e f f e c t s should t e l l us what a r e t h e correct choices. To c a l c u l a t e pnc e f f e c t s i n nuclear systems, a good d e s c r i p t i o n of n u c l e i under consideration i s necessary. It i s now a v a i l a b l e i n systems with 2 o r 3 nucleons and perhaps a few complex n u c l e i where it i s possible t o check independently t h e wave function. Pnc e f f e c t s observed i n t h e s e systems a r e i n q u i t e good agreement with predictions, without requiring extreme hypothesis. I n some cases, t h e agreement i s not t r i v i a l . A c a r e f u l examination shows however t h a t checking completely t h e p o t e n t i a l model used i n t h e s e predictions would r e q u i r e f u r t h e r experiments, with polarized neutrons i n p a r t i c u l a r .
Two kinds of experiments involving neutrons may be considered. There a r e experiments i n simple systems, n+p, n+d, where pnc e f f e c t s a r e expected t o be d i f f i c u l t t o measure, but which o f f e r t h e advantage of an unambiguous i n t e r p r e t a t i o n . T h e example of t h e y asymmetry i n n+p -+ d+y shows t h a t such experiments a r e not i n a c e s s i b l e and should be encouraged. There a r e experiments i n complex nuclei where t h e presence of a p-wave resonance near threshold i n p a r t i c u l a r favors t h e observation of pnc e f f e c t s which have indeed been observed i n several of them. I n e l a s t i c s c a t t e r i n g , t h e d i f f e rent experiments performed on t h e same nucleus e s t a b l i s h without any doubt t h e import a n t r61e played by t h e s e resonances. The magnitude of t h e e f f e c t i s c o n s i s t e n t with t h e broad range expected f o r them i n t h e c a s e where t h e e f f e c t i s due t o t h e p a r i t y admixture of s t a t e s of t h e compound n u c l e u s . Due t o t h e complexity of n u c l e a r s t r u c t u r e e f f e c t s , t h e i n f o r m a t i o n t o g e t from them on t h e pure NN i n t e r a c t i o n i s r a t h e r l i m i t e d . They w i l l have however evidenced t h e r61e of some n u c l e a r s t r u ct u r e e f f e c t s , such a s t h e opening of r e a c t i o n c h a n n e l s , which have o f t e n been n e g l e c t e d and might c o n t a i n t h e key n e c e s s a r y t o understand p a r i t y non-conservation i n simpler systems such a s p-a s c a t t e r i n g . S e v e r a l of t h e s e experiments have been performed w i t h t h e hope t o g e t some r e l i a b l e i n f o r m a t i o n on t h e neutron-nucleus f o r c e . It i s not c l e a r whether t h i s f o r c e p l a y s a n important r 6 1 e i n e f f e c t s p r e s e n t l y observed i n heavy n u c l e i , but one cannot exclude it w i l l do it i n some n u c l e i which have s t i l l t o b e d e t e c t e d . F i n a l l y t h e pnc e f f e c t s observed i n i n c l u s i v e r e a c t i o n s , f i s s i o n o r r a d i a t i v e c a p t u r e , a r e perhaps t h e o n l y ones where a r e a s o n a b l e e x p l a n a t i o n i s lacking. The s e n s i t i v i t y t o t h e n u c l e a r d e s c r i p t i o n r e a c h e s i t s maximum i n t h e s e p r o c e s s e s and i t i s c o n c e i v a b l e , a s mentioned by d i f f e r e n t a u t h o r s , t h a t p a r i t y non-conservation, i n s t e a d of being t h e o b j e c t of t h e s t u d y , i s becoming a t o o l t o l e a r n about v e r y s u b t l e f e a t u r e s of n u c l e a r dynamics.
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